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CLAIMS 



[Claim(s)] 

[Claim 1] The single crystal growth approach characterized by controlling the amount of heating 
of a heater so that the dissolution rate of this raw material pellet is in agreement with a speed of 
supply while supplying a raw material pellet according to the growth rate of a single crystal in 
being dropped in the crucible for single crystal growth, and carrying out single crystal growth, 
dissolving the supplied raw material pellet. 

[Claim 2] The single crystal growth equipment which is equipped with the crucible for single 
crystal growth, the feeding cylinder which supplies a raw material pellet, and the crucible for 
dropping prepared in the lower limit of this feeding cylinder, carries out pendant support of said 
feeding cylinder through a load cell in the equipment into which a single crystal is grown up from 
a melting raw material, and is characterized by to form the control unit which controls the 
amount of heating of a heater so that the gravimetry value of this load cell turns into constant 
value. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the single crystal growth approach and 

equipment which use a Bridgman method etc. 

[0002] 

[Description of the Prior Art] The single crystal growth equipment using a Bridgman method is 
equipment into which a melting raw material is contained, this is moved into the crucible for 
single crystal growth in the furnace which has a suitable temperature gradient, the melting raw 
material in a crucible is solidified gradually, and a single crystal is grown up. While controlling 
coke oven temperature by such single crystal growth technique conventionally to set coke oven 
temperature as target temperature distribution, to measure the wall or ambient temperature of 
every place in a furnace, and to make such temperature in agreement with target temperature 
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distribution A solid-state raw material is contained in the crucible for single crystal growth, an 
elevated--temperature area is moved for this crucible, a raw material is dissolved, the constant- 
temperature area further maintained at coagulation temperature is moved, one direction 
solidification is carried out, and a single crystal is grown up. 

[0003] With such a single crystal growth technique, the crystal growth side is very sensitive to 
change of temperature. Therefore, in the temperature control of a single crystal growth 
technique, though the furnace body of an electric furnace and the ambient atmosphere in an 
electric furnace were kept constant, by migration of the crucible for single crystal growth 
containing a crystal and melt, temperature fluctuation arises in respect of crystal growth, and 
the rate of crystal growth becomes an ununiformity. By the multicomponent system, the 
temperature fluctuation in respect of [ this ] crystal growth and especially fluctuation of the rate 
of crystal growth produce deflection in the presentation of solid phase and the liquid phase, and 
produce dispersion in the presentation of a single crystal. In such a crystal growth process, 
change of the temperature of a melting raw material changes the depth of a melting raw material. 

[0004] In the approach of growing up a single crystal into JP,6-239689,A from a melting raw 
material to such a problem a) Supply a fme-particles raw material to a preparing-independently- 
raw material dissolution zone and single crystal growth zone b raw material dissolution zone by 
the shape of fine particles and a sintered compact, and it dissolves. The temperature of each 
melting raw material of a supplying-to single crystal growth zone-dissolved raw material c 
dissolution zone and a single crystal growth zone is measured, and performing crystal growth is 
indicated, controlling temperature independently in agreement with the setting presentation with 
those respectively fixed temperature, respectively. By separating a dissolution zone and a crystal 
growth zone and carrying out temperature control independently, respectively, this technique 
tends to eliminate a mutual interference, and it tends to control each temperature so that it 
becomes the optimal constant temperature and the depth of a melting raw material also 
becomes fixed. 

[0005] Moreover, in the approach of growing up a single crystal into JP,6-239688,A from a 
melting raw material, a thermometer is inserted in the inside of a melting raw material, or right 
above, the temperature of the melting raw material near the solid-liquid interface or the skin 
temperature of a melting raw material is measured, and the single crystal growth approach of 
performing crystal growth is indicated, controlling a heater so that this measured value becomes 
fixed. This technique measures directly the temperature of the melting raw material made 
conventionally difficult, or the temperature of the front face of a melting raw material, and it 
controls it so that this temperature turns into constant temperature. Therefore, the effect of the 
disturbance which was not able to be removed can be removed completely, the temperature of a 
crystal growth side can be kept constant, and the temperature of a melting raw material can be 
controlled by the conventional means which keeps constant the temperature of the furnace near 
the crystal growth interface to the minimum temperature enough near solidification temperature. 
For this reason, the quality of a crystal produces operation that the single crystal of a fixed long 
picture can be manufactured well. 
[0006] 

[Problem(s) to be Solved by the Invention] However, it does not become a standard with the 
absolute temperature which a thermocouple displays since there is a problem which an impurity 
will mix or a training trouble will generate if the situation of dropping of a raw material is unknown 
in these techniques, and the dropping temperature of a raw material also changes with the 
location of a thermocouple or furnaces and a thermocouple is further put in into a melting raw 
material and temperature changes with locations inside the crucible for single crystal growth. 
[0007] As mentioned above, the single crystal growth technique using the conventional Bridgman 
method controlled by the thermometry value cannot grasp the dropping condition of a raw 
material exactly, but the measured value of temperature is not clear in what is measured by the 
measuring point, and has problems, like the rate of crystal growth becomes an ununiformity by 
fluctuation by the measurement ambient atmosphere, fluctuation produced by migration of the 
location of the crucible for single crystal growth. 
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[0008] This invention adds an improvement to tlie approach of growing up a single crystal from a 
melting raw material, it performs single crystal growth continuously, supplying a raw material, and 
aims at offering the single crystal growth approach of manufacturing the single crystal of high 
quality with a sufficient yield, and its equipment. 
[0009] 

[Means for Solving the Problem] The technical means of the single crystal growth approach by 
which it is characterized [ of this invention ] is controlling the amount of heating of a heater so 
that the dissolution rate of this raw material pellet is in agreement with a speed of supply while 
supplying a raw material pellet according to the growth rate of a single crystal in being dropped 
in the crucible for single crystal growth, and carrying out single crystal growth, dissolving the 
supplied raw material pellet. 

[0010] In this invention, it is the control approach which makes fundamentally not the 
temperature control by the measured value of a thermometer but the melting point of the 
dissolution raw material of an ingredient which carries out single crystal growth the parameter of 
internal temperature. That is, it is the control approach which sets constant the melting rate 
(raw material pellet holdup by the difference in in the display temperature of a heater 
thermocouple and the melting condition in a melting location) of a raw material pellet. As 
equipment of this invention which can carry out suitably, the above-mentioned approach In the 
equipment into which is equipped with the crucible for single crystal growth, the feeding cylinder 
which supplies a raw material pellet, and the crucible for dropping prepared in the lower limit of 
this feeding cylinder, and a single crystal is grown up from a melting raw material It is single 
crystal growth equipment which carries out pendant support of said feeding cylinder through a 
load cell, and is characterized by forming the control unit which controls the amount of heating 
of a heater so that the gravimetry value of this load cell turns into constant value, the raw 
material pellet with which the gravimetry value of a load cell was supplied — the amount of 
survival of **** is sometimes shown. That is, it fuses with the amount of pellets supplied newly, 
and a difference with the dropped amount of raw materials serves as variation of measured 
value. 

[001 1] This equipment makes it a principle to perform control made into the parameter of 
internal temperature using the melting point of a dissolution raw material by making the holdup 
before the dissolution of feed regularity. 
[0012] 

[Embodiment of the Invention] With reference to a drawing, the gestalt of operation of this 
invention is explained below. Drawing 3 is the whole single crystal growth equipment explanatory 
view in which this invention is applied. Single crystal growth equipment 1 is equipment into which 
the melting raw material 1 1 is contained, the inside of the furnace 30 which heated this at the 
heater 31 is caudad moved into the crucible 10 for single crystal growth, seed crystal is arranged 
to the lower limit of a crucible 1 0, and a single crystal 1 2 is grown up. A furnace 30 is divided 
into two or more blocks in the height direction, and can control the amount of heating 
independently, respectively. 

[0013] The feeding cylinder 20 which supplies the raw material pellet 50 equipped the upper limit 
with the hopper 21, and equips the lower limit of a feeding cylinder with the crucible 22 for 
dropping. The amount of supply 23 of a raw material pellet is supplied so that it may be in 
agreement with a single crystal growth rate. The raw material pellet 50 which carries out 
sequential descent of the inside of the feeding cylinder 20 reaches the crucible 22 for dropping 
of a lower limit one by one, and trickles the fused raw material in the crucible 10 for single 
crystal growth. 

[0014] It measured conventionally with the thermometer which carried out the illustration 
abbreviation of the temperature of every place of this equipment, and it was controlling so that 
that measured value was in agreement with desired value. Draw ing 2 is made dropped in the 
crucible 10 for single crystal growth by using as the dropping raw material 51 the raw material 
which was the explanatory view of equipment conventionally which shows this, supplied the raw 
material pellet 50 to the feeding hopper 21, and was fused within the crucible 22 for dropping of 
the lower limit of the feeding cylinder 20, and makes the melting raw material 1 1 solidify as a 
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single crystal 12. Although illustration of a thermometer is omitted, the heater 31 is controlled by 
drawing 2 so that the measured value of a thermometer in each place becomes target 
temperature distribution. In this case, when heater temperature is high, there is a problem which 
an impurity mixes into a single crystal, and if heater temperature is low. a raw material will not 
dissolve and trickle. Moreover, there is a possibility that an impurity may mix into a single crystal, 
by inserting a thermometer. 

[0015] Drawin g 1 is the explanatory view of the feeding section of the single crystal growth 
equipment of the example of this invention. Pendant support of the feeding cylinder 20 is carried 
out through the load cell 2 and the pendant member 3. The feeding cylinder 20 is inserted into 
the furnace 30. and equips the lower limit with the dropping crucible 22. The raw material 51 
fused from the dropping crucible 22 trickles. Through the pendant member 3, a load cell 2 is 
arranged on the center of gravity of a pendant object, raises the accuracy of measurement 
above a hopper 21. and secures the measuring power of 0.1 g in it. The load cell 2 is attached in 
the frame which is not illustrated. Moreover, since the load cell 2 was arranged above the hopper 
21 and has performed heat insulation processing (illustration abbreviation), heat insulation 
protection is easy for it. This load cell 2 measures correctly the weight of the raw material pellet 
which exists in the feeding cylinder 20 and the dropping crucible 22. Measured value, such as 
fluctuation of the weight of this raw material pellet, a fluctuation inclination, and abundance, is 
inputted into a control unit 40. 

[0016] A control unit 40 carries out feedback control of the amount of heating of a heater 31 so 
that the gravimetry value of the inputted load cell 2 may become fixed. Usually, although the 
heaters 31 are three steps of heaters 31a, 31b, and 31c up and down, they are good to control 
heater 31b which influences the melting condition of a central dropping crucible. By this, by this 
invention, it can act as the monitor of the internal temperature using the melting point of a 
melting raw material, and the measured value of a load cell 2 can be used as a parameter of 
absolute temperature using the melting point regardless of fluctuation of the output by 
degradation of a heater 31, the temperature fluctuation by the difference in the location of a 
thermocouple, etc. Therefore, a yield can be good and the single crystal of high quality can be 
grown up stably. 
[0017] 

[Effect of the Invention] According to this invention, the place which internal temperature will be 
used as a parameter by controlling the amount of heating of a heater using the melting point of a 
raw material, and proper control can be performed regardless of the difference in a furnace or 
the situation of degradation and others of a heater so that the dissolution rate of this raw 
material pellet may be in agreement with a speed of supply, and contributes to the quality 
improvement and the improvement in a yield in a single crystal is size. 

[0018] Moreover, since the control unit which carries out pendant support of the feeding cylinder 
which supplies a raw material pellet through a load cell, and controls the amount of heating of a 
heater by the gravimetry value of a load cell was formed according to this invention equipment, 
the above-mentioned this invention approach can be enforced suitably. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Draw in g 1] It is the explanatory view of an example. 

[ Drawin g 2] It is the explanatory view of the conventional example. 

[ Drawin g 3] It is the whole single crystal growth equipment explanatory view. 

[Description of Notations] 

1 Single Crystal Growth Equipment 

2 Load Cell 

3 Pendant Member 

10 Crucible for Single Crystal Growth 

1 1 Melting Raw Material 

1 2 Single Crystal 

20 Feeding Cylinder 

21 Hopper 

22 Dropping Crucible 

23 The Amount of Feeding 

30 Furnace 

31 (31a, 31b, 31c) Heater 

32 Inside of Furnace 
40 Control Unit 

50 Raw Material Pellet 

51 Dropping Raw Material 
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DRAWINGS 



[Drawi ng 1] 
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[Drawing 3] 
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